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Comparison of three comprehensive evaluation methods to
evaluate the quality of persimmon fruit
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2. College of Forestry, Nanjing Forestry University, Nanjing 210037, China)

Abstract; [ Objective] This research aims to evaluate the quality of persimmon fruits using three comprehensive methods
in order to provide a theoretical basis for the precise selection and efficient utilization of high quality persimmon
germplasm. [ Method] We selected 85 persimmon germplasm resources in Zhejiang Province as the object of evaluation,
and examined 13 quality indicators ( weight per fruits, diameter of horizontal cross section, diameter of vertical cross
section, content of the crude protein, vitamin C, starch, calcium and B-carotene, water content, content of the soluble
solids, soluble sugar, tannin and crude fiber) of persimmon fruit. We employed the principal component analysis, the
entropy evaluation method and the entropy-weighting TOPSIS method to evaluate fruit comprehensive quality. [ Result]
Fruit quality of different persimmon germplasm resources varied significantly with variation coefficients of 3.82% —
87.89%. High variations were found in content of the B-carotene, tannin, starch, crude protein, vitamin C, calcium,
fruit weight and crude fiber, and low variations were showed in horizontal and vertical cross section diameters, soluble

sugar, soluble solids and water content. The principal component analysis revealed that top scoring persimmon germplasm
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fruits were Changxing 1, Fuyang 2, Fenghua 1 and Liandu 2. The entropy evaluation method ranked the top scoring

persimmon fruits as Wuyi 3, Yongjia 10, Wuyl 4 and Huangyan 2. The entropy-weighting TOPSIS method gave top

scoring persimmon fruits to Wuyi 3, Yongjia 10, Wuyi 4, and Chun’an 14. The entropy method and the entropy-

weighting TOPSIS method showed relatively similar ranking, while the principal component analysis deviated from the

other two methods in scoring. These three methods differ in their theoretical bases, in data standardization methods, and

in an index weight assignment. The entropy-weighting TOPSIS based scoring overcame the complexity of the large amount

of data on fruit trait indicators and the problem of small dispersion degree of key indicators, and matched best with the

production performances and overall quality of different germplasm. [ Conclusion] The entropy-weight based TOPSIS

model simplifies and improves comprehensive evaluation of persimmon germplasm fruit quality compared with scoring by

the principal component analysis and the entropy evaluation method.

Keywords : Diospyros kaki ( persimmon) ; fruit quality; principal component analysis ( PCA); entropy evaluation

method ; entropy-weighting TOPSIS; comprehensive evaluation
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Table 1 Numbers and names of different persimmon germplasm materials

MRS/ MRS/ MRS/
haes MEHRS RE 4 T eSS RF 4 e MEHRS RF 4
No. sample code material type/ No. sample code material type/ No. sample code material type/
native name native name native name
. . . X U
1 L1 Al flikk plus tree 30 B 1 HZ1 Ji AEAT bhs 59 YL 6 QJ6
new resource
Brg R s HE N y
2 W2 AR A 31 T 1 ANL a 60 T 11 QJ11 etk plus tree
new resource new resource
3 & 3 AJ3 itk plus tree 32 A2 HY2 Ik plus tree 61 B 2 RA2 K5k ens
e YR E S NG
4 U 4 A4 BT 33 &5 Y5 BT 62 4% 1 SX1 HifiAi ns
new resource new resource
BRI - N ‘
s BECN HEIR M WETIV Kfihps || 63 A4 SY4 K 55
new resource
piel \ R
6 R 2 CN2 FIvER 35 JFfE1KHI SR bys 64 HAMIS SYS B R
new resource new resource
A . i S T G BrFE
7 Wil 1 cs1 etk plus tree 36 JF{k 3 KH3 + AL syh 65 #8581 sC1
new resource
. . - BRI
8 K1 CX1 bk plus tree 37 FF1k 5 KHS +Ai s 66 #HE 38C3
new resource
B . N H R - R
9 V% 2 CA2 TCHAT whs 38 2R 2 1X2 67 2 3 TS3 Jifiii bs
new resource
verep b b g vz U .
10 L4 CA4 FRA pes 39 2% 3 LX3 68 I 4 TS4 J\H # byh
new resource
11 Y45 CAS B 40 229% 4 1X4 LA jhs 69 A1 TT1 ¥k plus tree
new resource
N s g IR N .
12 1% 6 CA6 TPBEA sts 41 229% 5 1X5 70 K3 WY3 fikk plus tree
new resource
13 VU 8 CAS8 KA ds 42 R 1 LO1 43 Al nts 71 KX 4Wy4 fikk plus tree
PN . HHER TR
14 Y29 CA9 A= FiA njs 43 SRIE 4 104 HITEIR 72 Al 1 X]1 B
new resource new resource
N=grad %ﬁ%?}?\ e L e )
15 42 10 CA10 44 FEHR 2 LD2 Pk plus tree 73 FFLL 2 XS2 A£T A ths
new resource
16 % 11 CAll JE LA 2mps2 45 FEHR 4 LD4 4475 nns 74 BE 1 XCl A0 nxs
e, Finield
17 4212 CA12 YOI sts 46 FEHR 6 LD6 VTR 75 M 2 YZ2 M dh
new resource
18 9% 13 CAI3 FL AT 2ts 47 Je sk 2 1.Q2 HEA hs 76 T2 Y12 PRk plus tree
19 #1214 CAL4 T A s 48 el 2 LY2 BT 77 K7 6 YI6 7K @Al sbs
new resource
20 TH2 15 CALS £l cs 49 Jeiit 3 LY3 Pk plus tree 78 K5 8 YI8 EHKA yhes
21 916 CAL6 Bl ys 50 THE 1 NHI P IV ngs 79 TKH 9 YI9 ZREARK A dges
22 35 2 DQ2 B 5 tps 51 L3 PI3 etk plus tree 80 AKE 10 YJ10 J\HZL byh
23 3% 5 DQ5 I xsz 52 T 5 PI5 BT 81 AFE 1T YKI 21 hs
new resource
24 3% 6 DQ6 53 PRIG 1 QY1 Ak plus tree 82 K SB YKSB 77 LA fss
new resource
25 Z&{k 1 FH1 Lk plus tree 54 7 H 1 QT1 RLLH zhs 83 W17
new resource
26 w2 FY2 Hekk plus tree 55 L2 QJ2 A ks 84 G2 Z)2 Hekk plus tree
. N . HEUR
27 w5 FYS Pk plus tree 56 T3 QI3 L 1s 85 7= R WAK] R
new resource
B IR PN Go[iel
28 I 6 FY6 BT 57 T 4 QJ4 B
new resource new resource
. H IR PR NN
29 WL 1 HY1 BBt 58 W5 QJ5 I ths
new resource
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85 53l ol T A Ak 118 SR S i I bR 3 B 245 2R DL
2, PRFRREARZERKDS 1,0 213.10 g, i/
FIJEVELE 13,4 40.96 o3 WAL AR e/ N2 T
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12, AR IE R | IR A R A
77.26~161.33 g/kg, ¥ it i R TE % 15, ffik
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EIE 3, ARG 3 LT 4 & 5L 1 A
4.12~17.61 g/kg, & BH 2 Feimy , 4% 9 ik,

ANTRIA AN BT Y 13 T005R S AR AR S R B A
K, H PSS RBIERNEBHE NS R
(87.89%) , HUGRM T &t JEM S/ MHEAS
HOAEAR CHE S AR PR AR Y
PR AT PERE R R AT R
i, EKORI S S R BN (3.82% ), VW [R] Al
TS A SRS AR AR R 22 57, AR i R, A
MR (B 1), SR B 8] AH OGP 7
NG, T8 ANHHSC R BT B 13 M 56 RBGA B
BEKOF R R SRR RS K 2D
FEIEAC, AT B B S v A T R A
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Table 2 Distribution ranges of fruit quality indexes of different persimmon germplasm materials

. > . ) ’/»\':L/ g /\C/\\FL/ ‘:w\/\\l:L/ /»\?:L/
B WRFE e B mm W/ *ﬂ(ﬁ"k‘ i ﬁ(ﬁi i ”fﬁ’kﬁj‘ﬁ) (% it
o .}‘ ? single fruit horizontal longitudinal gTKE . n.lg g 87K8 me _g
quality index Lalit diameter diameter crude protein Vitamin C starch calcium
q ¥ o o content content content content
K AH max 213.10 77.36 81.56 20.42 486.20 42.08 143.30
f%/IMA min 40.96 33.77 24.91 1.21 9.20 0.43 26.10
J(H mean 109.75 54.75 54.67 4.72 167.10 11.62 73.85
FRifEZE SD 35.04 7.77 9.68 3.29 110.18 8.90 26.97
AT RZB/ %CV 31.93 14.19 17.70 69.58 65.93 76.64 36.52
A MR CIRFS e ok ks o L A y A
PR kR M WmEEAR, RFAR EERARY
X L— . — & = - - -
s JECAR (mg-ke™") (g-kg™) (grke) (g-kg™) (g-kg™) (g-kg™)
quality index ﬁ'g tg water g ! % ! soluble tannin crude fiber
(f(:ﬁ;;:l? content %01;1: i;rftent sugar content content content
R AH max 13.51 854.61 223.33 161.33 27.39 17.61
#%/MH min 0.18 674.26 120.38 77.26 1.01 4.12
-H4{H mean 2.36 790.76 170.23 115.59 8.81 8.09
FrifE2z SD 2.07 30.17 20.33 18.48 6.77 2.57
AR S R %CV 87.89 3.82 11.94 15.99 76.84 31.77
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P single fruit quality . & & = & 1.0
Fi4% hotizontal diameter |0.79 & ET) 0.8
Y\1% longitudinal diameter * ® & & 0.6 %
HYEVEEITEY) & & soluble solids content | 39 Hk . 04 L.%
. =
AIEEERE E soluble sugar content £ % §
TEM & i starch content 0.2 g
/é\ﬂ(}%{ water content 0. 77 0 Tt
s . =
FL TS 5 tannin content 02 £
AR it crude protenin content 04 :53
Y ZCF i vitamin C content ] : Eﬂ?
S-S 25 p-carotene content & -0.6 =
55 5 calcium content 0.8
FHELT4E 55 crude fiber content ~10
. < N NS N
q}*@‘ X &S &é\ &é\ b@‘\ \\ee &é\ <\e*\ {\é\ &@&‘
& & &S S
ST & & ¢SSO S
T S § T FTEES
.é’o R .x\o \«z \‘\z, % 7‘@‘( %}y Q& 3& & P N 0@
T N ST F GV S
&( “ 5%;2) Z ‘?8/, g “//x/
X% Z
Nt VAR
S &R
N

#* . P<0.05; * *.P<0.01,
1 WHRELBE—REHEIRERERX S
Fig.1 Correlation analysis between single quality indicators of persimmon fruits
2.2 EMSSETENER Gy, BT 22 SRR IR E] 81.08% , S LAY £5 F2 4
B 13 WURSL R AR AR Z-AR AL IS AT £ 20 R 25 5Tk 036 3 i,
BT, TARAAE (R = 1 A 0 B IR 7 > 32
R3 TANERSBIFIERE SFIEE THERRITIHRKE

Table 3 The eigenvectors, eigenvalues, contribution rates and cumulative contribution rates of seven PCAs

SRS T 4> principal component
fruit characters index Y, Y, Y, Y, Y, Y, Y,
AL single fruit quality 0.811 0.244 0.135 -0.219 0.087 0.241 0.219
H#4% horizontal diameter 0.715 0.033 0.124 -0.356 0.063 0.262 0.423
2\ 4% longitudinal diameter 0.323 0.639 0.097 0.364 0.155 0.244 -0.258
AL I 4 soluble solids content -0.777 0.332 0.100 -0.059 0.027 0.281 0.078
AT A 5 B soluble sugar content -0.473 0.302 0.389 0.062 0.125 -0.047 0.430
BERS & starch content 0.082 0.480 -0.114 0.025 -0.605 0.216 -0.288
£ 7Kkt water content 0.739 -0.374 -0.002 0.181 0.019 -0.307 -0.104
AT B tannin content -0.163 -0.270 -0.285 0.602 0.211 0.091 0.418
ML & i crude protein content -0.066 -0.270 -0.114 -0.135 0.659 0.327 -0.471
Yer: % C Frit vitamin C content 0.236 -0.097 0.636 0.555 0.020 0.284 -0.095
B-13E s F £ i B-carotene content -0.279 -0.541 0.088 -0.287 -0.122 0.537 0.019
§55 1 calcium content -0.092 -0.625 0.540 0.027 -0.360 -0.014 -0.103
HMEF4E i crude fiber content -0.152 0.248 0.577 -0.282 0.298 -0.402 -0.148
FFIEMH eigenvalue 2.850 1.941 1.349 1.199 1.130 1.054 1.017
TR/ % contribution rate 21.919 14.934 10.375 9.226 8.693 8.107 7.822
Z3 Tk ®R /% cumulative contribution rate 21.919 36.854 47.229 56.455 65.148 73.255 81.077

AR S AR AL S OB T34 0y SEa 0 IR T, LIORIES AN [R] R S Al 2R S 45
43, I LV RO Xy 2 SRR E N AaERIIi g . HERIAEUN
R, K45 F2 000045 035 AH VA (R 3fe AR 22 3 Y=0.219 Y,+0. 149 Y,+0. 104 ¥,+0.092 Y, +
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G BTG, 85 DR FEA L5 G A5 07 LT 45 R
F4 AEGMEARNEEHES KA

(FHATW K21 FIH2 b1 EH 2 k36,

Table 4 Comprehensive score ranking of different persimmon germplasm materials

AR 4 2R3 13 W E 1 FUKE: 2 L4
HEZ | 10 1,

1

MRS é%%ﬁ%ﬁa\ HE L MEHR S é%/aﬁ%ﬁ HE L MRS %ﬁﬁ%ﬁ "
sample composite sort result sample composite cort result sample composite cort result
code score code score code score

K% 1 X1 1.198 1 RJG 1 QY1 0.154 30 K3 10 YJ10 -0.192 59
w2 FY2 0.984 2 W12 0.129 31 H% 4 CA4 -0.200 60
Z4k 1 FH1 0.966 3 KE1TTL 0.077 32 T 1 NHI -0.214 61
JEHR 2 LD2 0.972 4 Hil 1 Cs1 0.059 33 R 2 Y72 -0.232 62
K3 6 YJ6 0.875 5 WIT. 4 Q4 0.058 34 1 YK -0.262 63
FAFH 4 SY4 0.745 6 V92 CA2 0.039 35 2R 2 1X2 -0.283 64
2% 3 1X3 0.677 7 s 6 DQ6 0.025 36 %12 CA12 -0.291 65
B3 7)3 0.676 8 I 6 FY6 0.032 37 IS5 FYS -0.296 66
#E 1 XCl 0.621 9 BA 2 HY2 0.030 38 2% 1 SX1 -0.297 67
KE2 Y2 0.616 10 #E 1 SCl 0.028 39 2R 5 1X5 -0.316 68
KF 9 YJ9 0.605 11 BT IYT -0.001 40 EH 2 CN2 -0.339 69
HAS5IYS 0.548 12 V416 CA16 -0.026 41 7 1 HN1 -0.367 70
2% 4 LX4 0.551 13 L 4 AJ4 -0.040 42 Frik 3 KH3 -0.402 71
K5 8 YIS 0.546 14 ZEMi 3 TS3 -0.037 43 TR 1 CN1 -0.430 72
JRIE 4 LQ4 0.495 15 YT 11 QJ11 -0.061 44 ¥4k 5 KH5 -0.485 73
1A 0.481 16 L2 A2 -0.097 45 2 72 -0.490 74
A& 1 XJ1 0.460 17 FABH 5 SY5 -0.106 46 YT 6 XJ6 -0.517 75
411 CAll 0.427 18 AKJHE SB YKSB -0.110 47 % 6 CA6 -0.566 76
% 2 RA2 0.413 19 L3 A3 -0.126 48 FEHL 6 LD6 -0.577 77
T4 8 CAS 0.379 20 Jelie 3 LY3 -0.134 49 VH9 14 CAl4 -0.679 78
49 CA9 0.332 21 T4k 1 KH1 -0.143 50 5 PI5 -0.695 79
ZR)I 4 TS4 0.303 22 3k 1 HY1 -0.146 51 iS4 W4 -0.728 80
L3 PI3 0.201 23 WYL 3 QI3 -0.149 52 #HH 1 QT -0.768 81
V410 CA10 0.180 24 L 2 XS2 -0.149 53 K3 WY3 -0.898 82
4715 CALS 0.171 25 3% 2 DQ2 -0.165 54 % 5 DQS -0.943 83
ek 2 1.Q2 0.174 26 el 1 HZ1 -0.162 55 JeiliE 2 LY2 -1.006 84
%E 3803 0.171 27 WYL 5 QJ5 -0.171 56 49213 CAI3 -1.031 85
T#4% 5 CAS 0.161 28 JEHR 4 LD4 -0.188 57

SR 1 LQIL 0.146 29 L2 Q2 -0.186 58
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Table 5 Evaluation index weight of entropy value method
Wi H PSR g Ytz HEASE HREXZCER EhHER 5
't\ single fruit horizontal longitudinal crude protein vC starch calcium
tem quality diameter diameter content content content content
20 1 i
.{”‘“‘Wﬁ 0.970 4 0.982 9 0.986 9 0.934 1 0.945 8 0.9319 0.963 5
information entropy
2 1 5
.{“‘“‘”ﬁﬁﬁ . 0.029 6 0.017 1 0.013 1 0.065 9 0.054 2 0.068 1 0.036 5
information utility value
m.ﬁ’%ﬁ .. 0.060 6 0.035 0 0.026 9 0.134 9 0.110 9 0.139 4 0.074 6
weight coefficient
SN Al s o b A A 4 o a
. pE N kR MW armpemem weveR BA%aR
i H o [& TP . .
. water . soluble sugar tannin crude fiber
item [B-carotene soluble solids
content content content content
content content
3=y
.{”‘”Wﬁ 0.923 0 0.990 8 0.978 1 0.970 6 0.980 8 0.9525
information entropy
22 19 5 i
.“.‘“‘”k}.ﬁ{a . 0.077 0 0.009 2 0.021 9 0.029 4 0.019 2 0.047 5
information utility value
ﬂfi’%ﬁ .. 0.157 4 0.018 8 0.044 8 0.060 2 0.039 3 0.097 2
weight coefficient
F6 AEMMRMPMNEEEI RHSR
Table 6 Comprehensive score ranking of different persimmon germplasm materials
A=) pAsgE ) A2 YNV ) s A2 pEAsgE ) )
MRS G &n‘ R MRS A w‘ﬁ R MRS A H_ﬁ R
sample composite sample composite sample composite
sort result sort result sort result
code score code score code score
Y3 WY3 0.021 64 1 2 FY2 0.012 41 30 K7 8 YI8 0.010 14 59
K 10 YJ10 0.020 89 2 T3 QJ3 0.012 39 31 ZEI 4 TS4 0.010 05 60
R4 Wy4 0.019 38 3 TiE 1 NHI 0.012 37 32 275 JY5 0.009 77 61
A2 HY2 0.016 40 4 A1 TT1 0.012 36 33 HEE 1 HY1 0.009 66 62
K9 YI9 0.016 26 5 HFH 5 FYS5 0.012 19 34 W2 QJ2 0.009 53 63
VE4E 14 CAl4 0.015 99 6 W3 7)3 0.012 04 35 JKHESB YK5B  0.009 50 64
FHH 1 QT1 0.015 87 7 g 2 DQ2 0.012 02 36 SRIE 1 1LQ1 0.009 48 65
574 6 DQ6 0.015 73 8 Ll 2 XS2 0.011 93 37 % 13 CA13 0.009 45 66
JEHR 4 LD4 0.015 44 9 T3 PI3 0.011 88 38 JFk 1 KH1 0.009 38 67
WIS QIS 0.015 31 10 TR 2 1.Q2 0.011 73 39 #4% 15 CALS 0.009 35 68
e 1XCl 0.015 26 11 2235 LX5 0.011 60 40 = H 6 FY6 0.009 33 69
FF4k. 5 KH5 0.015 09 12 YL 11 QJ11 0.011 60 41 22 8 CA8 0.009 30 70
SEHB 2 LD2 0.015 07 13 Z&MT 3 TS3 0.011 58 42 W5 PI5 0.009 22 71
K21 exi 0.014 75 14 M 2 YZ2 0.011 54 43 A1 SX1 0.009 07 72
2T IYT 0.014 71 15 %5 3803 0.011 47 44 MIT 4 Q4 0.008 88 73
Hi22 2 RA2 0.013 92 16 2775 3 A3 0.011 46 45 243% 2 LX2 0.008 83 74
SEHR 6 LD6 0.013 90 17 PIE 1 QY1 0.011 33 46 Y925 CAS 0.008 79 75
V4 6 CA6 0.013 89 18 TF 1 CN1 0.011 27 47 JF4k 3 KH3 0.008 53 76
74k 1 FH1 0.013 88 19 1853 5 DQS 0.011 25 48 #4410 CA10 0.008 43 77
AR 1T YKI 0.013 68 20 B 12 CA12 0.011 23 49 42 11 CAlL 0.008 16 78
JRIE 4 LQ4 0.013 63 21 #%E 1SCl 0.011 15 50 229E 4 1X4 0.008 15 79
K3 6 YI6 0.013 63 22 Jeii 3 LY3 0.010 90 51 Tl 2 LY2 0.008 13 80
K2 YI2 0.013 56 23 1% 16 CA16 0.010 82 52 L 4 AJ4 0.007 45 81
L 2 AR 0.013 09 24 B 1 HZ1 0.010 81 53 T 6 QJ6 0.007 35 82
1T 1 HN1 0.012 78 25 9 CA9 0.010 59 54 A= B WA 0.006 39 83
229% 3 LX3 0.012 66 26 T 2 CN2 0.010 56 55 T 4 CA4 0.006 28 84
T2 CA2 0.012 54 27 HE2 7R 0.010 39 56 FARH 5 SY5 0.006 07 85
Hil 1 CS1 0.012 48 28 FABH 4 SY4 0.010 30 57
Al 1 XJ1 0.012 42 29 ZE 1A 0.010 26 58
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Table 7 Comprehensive evaluations of fruit quality of different persimmon germplasm

MRS 5 5 K Hip R MRS g = K. Hoy 4

sample code ! sort result sample code - ! sort result
K3 WY3 0.073 0.082 0.528 1 BB 5 FYS 0.095 0.031 0.244 44
K3 10 YJ10 0.066 0.070 0.514 2 T4 9 CA9 0.097 0.031 0.243 45
KX 4wWy4 0.082 0.065 0.442 3 3% 5 DQS 0.093 0.030 0.243 46
T4 14 CAl4 0.078 0.057 0.422 4 ZH 3 AL3 0.095 0.030 0.242 47
JFk 5 KHS 0.082 0.058 0.412 5 JKIG 1 QY1 0.094 0.030 0.240 48
FHH1QTI 0.076 0.052 0.406 6 Z&I 3 TS3 0.097 0.030 0.233 49
4 6 CA6 0.079 0.047 0.373 7 12 CAL12 0.097 0.029 0.231 50
A2 HY2 0.076 0.044 0.367 8 EH 1 CN1 0.095 0.029 0.230 51
L5 QIS5 0.089 0.050 0.359 9 FABH 4 SY4 0.103 0.031 0.229 52
vk 6 DQ6 0.083 0.045 0.355 10 EF 2 CN2 0.098 0.029 0.228 53
&7 VT 0.082 0.044 0.351 11 e 1 HZ1 0.093 0.027 0.224 54
K9 Y9 0.086 0.045 0.344 12 #E 18Cl1 0.100 0.029 0.224 55
SEHR 4 1.D4 0.088 0.045 0.336 13 W2 7]2 0.094 0.026 0.220 56
FEHR 2 LD2 0.095 0.045 0.322 14 JeiiE 3 LY3 0.099 0.027 0.218 57
JEHR 6 LD6 0.092 0.043 0.319 15 W2 QJ2 0.099 0.026 0.209 58
BE 1XC1 0.086 0.040 0.316 16 W5 PI5 0.095 0.025 0.206 59
T 1 HN1 0.085 0.037 0.305 17 2% 2 1X2 0.101 0.026 0.205 60
K221 X1 0.090 0.038 0.299 18 5 Y5 0.103 0.026 0.204 61
V92 CA2 0.086 0.035 0.293 19 wPH 6 FY6 0.103 0.026 0.204 62
Fidé 2 RA2 0.091 0.037 0.288 20 1A 0.100 0.025 0.202 63
1 YK 0.089 0.036 0.286 21 13 CAL3 0.100 0.025 0.201 64
71k 1 FH1 0.091 0.036 0.284 22 SR 1 LQ1 0.099 0.025 0.200 65
YT 3 PJ3 0.096 0.037 0.278 23 k1 KH1 0.098 0.024 0.198 66
KE1TTI 0.090 0.035 0.277 24 JKH: 8 YI8 0.099 0.024 0.197 67
K% 6 YI6 0.090 0.035 0.277 25 MR 1 HY1 0.096 0.023 0.196 68
IR 4 1LQ4 0.094 0.035 0.273 26 2RI 4 TS4 0.099 0.024 0.193 69
BN 2 YZ2 0.088 0.033 0.273 27 P15 CALS 0.102 0.023 0.186 70
w2 FY2 0.100 0.038 0.273 28 241 8X1 0.100 0.022 0.183 71
2R S5 1X5 0.088 0.033 0.270 29 FF4k 3 KH3 0.100 0.022 0.183 72
w1 ¢St 0.095 0.035 0.268 30 229% 4 1X4 0.105 0.023 0.181 73
L2 XS2 0.100 0.036 0.265 31 U 8 CA8 0.102 0.022 0.179 74
K2 YI2 0.092 0.033 0.264 32 JKHE 5B YK5B 0.099 0.022 0.179 75
T 2 A2 0.089 0.032 0.263 33 JeiliE 2 LY2 0.100 0.022 0.179 76
YT 3 QI3 0.089 0.031 0.259 34 T 5 CAS 0.098 0.021 0.178 77
2% 3 1X3 0.093 0.032 0.259 35 122 11 CAll 0.105 0.022 0.172 78
T 1 NHI 0.089 0.031 0.258 36 TE4 10 CA10 0.100 0.020 0.170 79
WiR 2 1.Q2 0.100 0.035 0.258 37 ML 4 Q4 0.101 0.020 0.168 80
#2216 CA16 0.100 0.034 0.253 38 L4 A4 0.102 0.018 0.147 81
A& 1 XJ1 0.094 0.032 0.251 39 YL 6 QJ6 0.106 0.018 0.144 82
W11 QI 0.089 0.030 0.251 40 T 4 CA4 0.105 0.016 0.132 83
3 7]3 0.096 0.032 0.248 41 WY 17N 0.106 0.016 0.131 84
#E 3 5C3 0.099 0.032 0.246 42 FABH 5 SY5 0.109 0.015 0.124 85
5% 2 DQ2 0.091 0.030 0.245 43
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Table 8 The top 10 germplasm materials in the three
comprehensive evaluation methods

FIIF T EHIERES AL TOPSIS ¥
HeF principal entropy entropy-
rank component evaluation weighting
analysis method TOPSIS
1 K1 CYl H X3 WY3 ® 3 WY3
2 W2 FY2 A& F: 10 YJ10 K F: 10 YJ10
3 Zfk 1 FH1 R4 Wy4 R 4 Wy4
4 FEHR 2 LD2 HH 2 HY2 V9 14 CAl4
5 JKFE 6 YJ6 KFE 9 YI9 4k 5 KHS
6 FABH 4 SY4 #4214 CAl4 FHH1QT1
7 R 3 1X3 FH1QTI 4 6 CA6
8 373 #5356 DQ6 HA 2 HY2
9 BB 1XCl SEHR 4 LD4 ML 5 QJ5
10 KF#E2YR MWL 5 QJ5 3% 6 DQ6
39

RS R ST 25 SR Ml T Rk A R Y S A
AN [ A o R S i 22 S O, X AT I S
S A SSRGS #5610 S5 ol 5 B AU 4 ™ A 0 110 2
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B RZ ) {E TR R S SRR S5 1 5 i1
B PRUEAL S 45 8 b B R AN Y, WA 5T
b AR R DT RN 13 T RIS RS A T A
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